A serial study of muscle microsomes during the early growth of genetically dystrophic chickens.
Two lines of genetically involved and control chickens were compared with regard to the onset of muscle dystrophy during the early stages of growth ex ovo. Definite structural and functional involvement of pectoralis muscle developed within the first 4-5 weeks. In parallel experiments, microsomal membranes were obtained weekly from pectoralis muscle during the first 14 weeks ex ovo. The microsomes were studied with respect to ultrastructural features, protein composition, Ca2+ uptake and ATPase activity. Microsomal preparations obtained from all newborn chickens contain two types of vesicles: one type reveals an asymmetric distribution and 'high density' of particles on freeze-fracture faces which is characteristic of sarcoplasmic reticulum (SR) membrane; the other type reveals a symmetric distribution and 'low density' of particles. The yield of 'low density' microsomes from muscle of normal birds is very much reduced as the chicks grow from 1 to 4-5 weeks ex ovo. On the contrary, it remains high in chicks developing muscle dystrophy. Ca2+ uptake and coupled ATPase activity are found to be of nearly identical specific activity in control and genetically involved newborn chicks. The specific activity of the control birds, however, increases as the chicks grow from 1 to 4-5 weeks of age, while the specific activity of the dystrophic birds remains low. Such a difference appears to be related to the relative representation of sarcoplasmic reticulum and 'low density' vesicles in the microsomal preparations. It is concluded that failure to obtain a normal differentiation of muscle cell membranes is a basic defect noted in the early growth of genetically involved chickens. This defect appears along with the earliest signs of the dystrophic process.